Decreased interaction between FoxO3a and Akt correlates with seizure-induced neuronal death.
Status epilepticus (SE) leads to neurodegeneration which likely contributes to the development of chronic temporal lobe epilepsy (TLE). Therefore, neuroprotection following SE is considered as a promising strategy for preventing chronic TLE, but molecular changes that occur following SE still remain unclear. The Forkhead homeobox type O (FoxO) family of Forkhead transcription factors mediates cell death in several pathological conditions, but the role of FoxO in the excitotoxic effects of kainic acid (KA) remains largely unknown. The present study examined how FoxO3a and its interaction with other proteins changed in response to excitotoxic stimuli in the mouse hippocampus after SE. Mice were given intraperitoneal injection of kainate and seizure behavior was monitored for 2h to ensure SE. Western blot analyses, co-immunoprecipitation experiments, sub-cellular fractionation and double immunofluorescence analyses were used to determine changes in levels of FoxO3a, Akt, Bim, cleaved caspase-3 and phospho-FoxO3a or phospho-Akt, and their interactions at 6 or 24h after KA treatment. We found that SE activated FoxO3a and increased levels of Bim or cleaved caspase-3, and decreased levels of phospho-FoxO3a or phospho-Akt in the hippocampus. In addition, we noted extensive hippocampal cell death at 24h after KA treatment, evidenced by terminal deoxynucleotidyl transferase-mediated deoxyuridine triphosphate nick-end labeling (TUNEL), fluoro-jade B or anti-active caspase-3 staining. Furthermore, co-immunoprecipitation experiments revealed that phospho-Akt interaction with FoxO3a was significantly lowered in the hippocampus at 24h after KA treatment, paralleling enhanced Bim levels and Bim interaction with Bcl-xL. Moreover, double immunofluorescence analyses showed increased co-localization of FoxO3a or Bim and TUNEL in the hippocampi at 24h after KA treatment. Identifying molecular mechanism underlying SE-induced neuronal death can provide a novel strategy to protect against seizure-induced neuronal injury. We found that Akt-FoxO3a signaling relates to seizure-induced neuronal death, providing insight into neuroprotection following SE.